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--------------

(\[[@CR1]\])

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T:H \rightarrow H$\end{document}$. Then the following are equivalent: *T* is firmly nonexpansive,$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\Vert Tx-Ty \Vert ^{2} \leq \langle x-y, Tx-Ty \rangle$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\forall x,y \in H$\end{document}$,$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\langle Tx-Ty, (I-T)x-(I-T)y \rangle \geq 0$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\forall x,y \in H$\end{document}$.

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$A:C \rightarrow H$\end{document}$ be a mapping. The *variational inequality* is to find a point $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$u \in C$\end{document}$ such that $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ \langle Au, v-u \rangle \geq 0, $$\end{document}$$ for all $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
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                \begin{document}$EP ( F ) $\end{document}$. Equilibrium problems were introduced by \[[@CR4]\] in 1994 and included many well-known problems such as variational inequality, optimization problem, nonexpansive mapping and fixed point problem; see, for example, \[[@CR5]--[@CR8]\].
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In 2017, Wang \[[@CR13]\] introduced a new method for solving SCFPP as follows: $$\documentclass[12pt]{minimal}
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Censor et al. \[[@CR11], [@CR14]\] introduced the prototypical *split inverse problem* (SIP) which is a generalization of the split common fixed points problem. In this, there are given two vector spaces *X* and *Y* and a linear operator $\documentclass[12pt]{minimal}
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The *split variational inequality problems* (in short, SVIP) were introduced and studied by Cencor et al. \[[@CR11]\]: find $\documentclass[12pt]{minimal}
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Remark 1.1 {#FPar2}
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MSGEP is a generalization of the generalized equilibrium problem, the split equilibrium problem and the split variational inequality problem. So, this problem can be used in sensor networks, data compression, practice as a model in intensity-modulated radiation therapy (IMRT) treatment planning, robustness to marginal changes and equilibrium stability etc.

Example 1.2 {#FPar3}
-----------
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In 2012, Tain and Jin \[[@CR18]\] introduced iterative algorithms involving a quasi-nonexpansive mapping. They generated the iterative as follows: $$\documentclass[12pt]{minimal}
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Motivated by SFP and SVIP, we introduced a new problem, the modified split generalized equilibrium problem, which extends the generalized equilibrium problem, the split equilibrium problem and the split variational inequality problem. Many authors proved strong convergence theorem involving a quasi-nonexpansive mapping *T* by assuming $\documentclass[12pt]{minimal}
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Preliminaries {#Sec2}
=============
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For solving the equilibrium problem, we assume that the bifunction $\documentclass[12pt]{minimal}
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Lemma 2.1 {#FPar4}
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----------

From Lemma [2.3](#FPar6){ref-type="sec"} and Lemma [2.4](#FPar7){ref-type="sec"}, we have $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\bigcap^{N}_{i=1} F ( T_{i} ) = VI \Biggl( C,\sum^{N}_{i=1}a_{i} ( I-T_{i} ) \Biggr) = F \Biggl( P_{C} \Biggl( I-\lambda \Biggl( \sum^{N}_{i=1}a_{i} ( I-T_{i} ) \Biggr) \Biggr) \Biggr), $$\end{document}$$ for all $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\lambda > 0$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$0 < a_{i} < 1$\end{document}$ with $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\sum^{N}_{i=1}a_{i}=1$\end{document}$.

Lemma 2.6 {#FPar10}
---------

(\[[@CR23]\])

*Let* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ s_{n} \} $\end{document}$ *be a sequence of nonnegative real numbers satisfying* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$s_{n+1} \leq ( 1- \alpha_{n} ) s_{n} + \delta_{n},\quad \forall n \geq 0, $$\end{document}$$ *where* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ \alpha_{n} \} $\end{document}$ *is a sequence in* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$( 0,1 ) $\end{document}$ *and* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ \delta_{n} \} $\end{document}$ *is a sequence such that* $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$(1)\quad \sum_{n=1}^{\infty } \alpha_{n} = \infty,\qquad (2)\quad \limsup_{n \rightarrow \infty } \frac{\delta_{n}}{\alpha_{n}} \leq 0\quad \textit{or}\quad \sum_{n=1}^{\infty } \vert \delta_{n} \vert < \infty. $$\end{document}$$

*Then* $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\lim_{n \rightarrow \infty } s_{n} = 0$\end{document}$.

Main results {#Sec3}
============
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---------
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Next, we prove a strong convergence theorem for solving the modified split generalized equilibrium problem (MSGEP).

Theorem 3.4 {#FPar17}
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                \begin{document} $$\begin{aligned} &\Vert x_{n+1}-x_{n}\Vert \\ &\quad = \Biggl\Vert \Biggl( \alpha_{n}u + \beta_{n}x_{n} + \gamma_{n}P_{C} \Biggl( I - \lambda_{n} \Biggl( \sum^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) \Biggr) y _{n} \Biggr) \\ &\qquad {}- \Biggl( \alpha_{n-1}u + \beta_{n-1}x_{n-1} + \gamma_{n-1}P _{C} \Biggl( I - \lambda_{n-1} \Biggl( \sum^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) \Biggr) y _{n-1} \Biggr) \Biggr\Vert \\ &\quad \leq \vert \alpha_{n}-\alpha_{n-1}\vert \Vert u \Vert +\beta _{n}\Vert x_{n}-x_{n-1}\Vert + \vert \beta_{n}-\beta_{n-1}\vert \Vert x_{n-1} \Vert + \gamma_{n}\Vert y_{n}-y_{n-1}\Vert \\ &\qquad {}+\lambda_{n} \Biggl\Vert \Biggl( \sum ^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) y _{n}- \Biggl( \sum^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) y_{n-1} \Biggr\Vert \\ &\qquad {}+ \vert \lambda_{n}-\lambda_{n-1}\vert \Biggl\Vert \Biggl( \sum^{N}_{i=1}k _{i} ( I-T_{i} ) \Biggr) y_{n-1} \Biggr\Vert \\ &\qquad {}+ \vert \gamma_{n}-\gamma_{n-1}\vert \Biggl\Vert P_{C} \Biggl( I - \lambda_{n-1} \Biggl( \sum ^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) \Biggr) y _{n-1} \Biggr\Vert \\ &\quad \leq (1-\alpha_{n})\Vert x_{n}-x_{n-1} \Vert +\vert \alpha_{n}- \alpha_{n-1}\vert \Vert u \Vert + \vert \beta_{n}-\beta_{n-1}\vert \Vert x_{n-1} \Vert \\ &\qquad {}+\lambda_{n} \Biggl\Vert \Biggl( \sum ^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) y _{n}- \Biggl( \sum^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) y_{n-1} \Biggr\Vert \\ &\qquad {}+\vert \lambda_{n}-\lambda_{n-1}\vert \Biggl\Vert \Biggl( \sum^{N}_{i=1}k _{i} ( I-T_{i} ) \Biggr) y_{n-1} \Biggr\Vert \\ &\qquad {}+ \vert \gamma_{n}-\gamma_{n-1}\vert \Biggl\Vert P_{C} \Biggl( I - \lambda_{n-1} \Biggl( \sum ^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) \Biggr) y _{n-1} \Biggr\Vert \\ &\quad \leq (1-\alpha_{n})\Vert x_{n}-x_{n-1} \Vert +\vert \alpha_{n}- \alpha_{n-1}\vert M+\vert \beta_{n}-\beta_{n-1}\vert M+\lambda_{n}M \\ &\qquad {}+\vert \lambda_{n}-\lambda_{n-1}\vert M+ \vert \gamma_{n}-\gamma _{n-1}\vert M, \end{aligned}$$ \end{document}$$ where $$\documentclass[12pt]{minimal}
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                \begin{document} $$\begin{aligned} &\gamma_{n}\gamma ( 1-L\gamma ) \bigl\Vert \bigl( T^{F_{2}}_{s} ( I-sf_{2} ) -I \bigr) Ax_{n} \bigr\Vert ^{2} \\ &\quad \leq \alpha_{n}\Vert u-z\Vert ^{2}+\Vert x_{n}-x_{n+1}\Vert \bigl( \Vert x_{n}-z\Vert +\Vert x_{n+1}-z\Vert \bigr). \end{aligned}$$ \end{document}$$ By using condition (i) and ([3.13](#Equ27){ref-type=""}), we have $$\documentclass[12pt]{minimal}
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                \begin{document}$$ \lim_{n\rightarrow \infty } \Biggl\Vert x_{n}-P_{C} \Biggl( I - \lambda_{n} \Biggl( \sum^{N}_{i=1}k_{i} ( I-T_{i} ) \Biggr) \Biggr) y_{n} \Biggr\Vert =0. $$\end{document}$$ Let $\documentclass[12pt]{minimal}
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                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} \Vert x_{n+1}-z\Vert ^{2} \leq {}& \alpha_{n} \Vert u-z\Vert ^{2}+\beta_{n}\Vert x_{n}-z \Vert ^{2} \\ &{}+\gamma_{n} \bigl( \Vert x_{n}-z \Vert ^{2}+r ( r-2\rho ) \Vert f_{1}M_{n}-f_{1}z \Vert ^{2} \bigr) \\ \leq {}& \alpha_{n}\Vert u-z\Vert ^{2}+(1- \alpha_{n})\Vert x_{n}-z\Vert ^{2}+\gamma _{n}r ( r-2\rho ) \Vert f_{1}M_{n}-f_{1}z \Vert ^{2}. \end{aligned}$$ \end{document}$$ That is, $$\documentclass[12pt]{minimal}
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                \begin{document}$$\gamma_{n}r ( 2\rho -r ) \Vert f_{1}M_{n}-f_{1}z \Vert ^{2} \leq \alpha_{n}\Vert u-z\Vert ^{2}+\Vert x_{n}-x_{n+1}\Vert \bigl( \Vert x_{n}-z\Vert +\Vert x_{n+1}-z\Vert \bigr). $$\end{document}$$ According to condition (i) and ([3.13](#Equ27){ref-type=""}), we get $$\documentclass[12pt]{minimal}
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                \begin{document} $$\begin{aligned} \Vert u_{n}-z \Vert ^{2} \leq {}& \bigl\Vert (I-rf_{1})M_{n}-(I-rf_{1})z \bigr\Vert ^{2}- \bigl\Vert (u_{n}-M_{n})+r ( f_{1}M_{n}-f_{1}z ) \bigr\Vert ^{2} \\ \leq {}& \Vert M_{n}-z\Vert ^{2}- \bigl( \Vert u_{n}-M_{n}\Vert ^{2}+2r\langle u_{n}-M _{n}, f_{1}M_{n}-f_{1}z \rangle \\ &{}+ r^{2}\Vert f_{1}M_{n}-f_{1}z \Vert ^{2} \bigr) \\ \leq {}& \Vert M_{n}-z\Vert ^{2}-\Vert u_{n}-M_{n}\Vert ^{2}+2r\Vert u_{n}-M_{n}\Vert \Vert f_{1}M_{n}-f_{1}z \Vert \\ &{}- r^{2}\Vert f_{1}M_{n}-f_{1}z \Vert ^{2}. \end{aligned}$$ \end{document}$$ Substituting ([3.22](#Equ36){ref-type=""}) in ([3.15](#Equ29){ref-type=""}), we get $$\documentclass[12pt]{minimal}
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                \begin{document} $$\begin{aligned} \Vert x_{n+1}-z\Vert ^{2} \leq {}& \alpha_{n} \Vert u-z\Vert ^{2}+\beta_{n}\Vert x_{n}-z \Vert ^{2}+\gamma_{n} \bigl( \Vert M_{n}-z \Vert ^{2}-\Vert u_{n}-M_{n}\Vert ^{2} \\ &{}+ 2r\Vert u_{n}-M_{n}\Vert \Vert f_{1}M_{n}-f_{1}z\Vert -r^{2}\Vert f_{1}M_{n}-f_{1}z\Vert ^{2} \bigr) \\ \leq {}& \alpha_{n}\Vert u-z\Vert ^{2}+(1- \alpha_{n})\Vert x_{n}-z\Vert ^{2}-\gamma _{n}\Vert u_{n}-M_{n}\Vert ^{2} \\ &{}+ 2r\gamma_{n}\Vert u_{n}-M_{n}\Vert \Vert f_{1}M_{n}-f_{1}z\Vert . \end{aligned}$$ \end{document}$$ It follows that $$\documentclass[12pt]{minimal}
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                \begin{document} $$\begin{aligned} \Vert u_{n}-x_{n}\Vert &\leq \Vert u_{n}-M_{n}\Vert +\Vert M_{n}-x_{n} \Vert \\ &= \Vert u_{n}-M_{n}\Vert + \bigl\Vert x_{n}+\gamma A^{*} \bigl( T^{F_{2}}_{s} ( I-sf_{2} ) -I \bigr) Ax_{n}-x_{n} \bigr\Vert \\ &\leq \Vert u_{n}-M_{n}\Vert +\gamma \Vert A\Vert \bigl\Vert \bigl( T^{F_{2}}_{s} ( I-sf_{2} ) -I \bigr) Ax_{n} \bigr\Vert . \end{aligned}$$ \end{document}$$ Then we have $$\documentclass[12pt]{minimal}
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These results are directly proved from Theorem [3.4](#FPar17){ref-type="sec"}. Therefore, we omit the proof.
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Application {#Sec4}
===========

The following knowledge is used to prove Theorem [4.4](#FPar27){ref-type="sec"}. A mapping $\documentclass[12pt]{minimal}
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Remark 4.1 {#FPar23}
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Lemma 4.2 {#FPar24}
---------

(\[[@CR25]\])
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Definition 4.1 {#FPar25}
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Lemma 4.3 {#FPar26}
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By using these results, we obtain the following theorems.

Theorem 4.4 {#FPar27}
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Proof {#FPar28}
-----

By using Corollary [3.5](#FPar19){ref-type="sec"} and Lemma [4.3](#FPar26){ref-type="sec"}, we obtain the conclusion. □

Example and numerical results {#Sec5}
=============================

In this section, an example is given for supporting Theorem [3.4](#FPar17){ref-type="sec"}. In Example [5.1](#FPar29){ref-type="sec"}, we only instance an example in infinite dimensional Hilbert space for supporting Theorem [3.4](#FPar17){ref-type="sec"}. We omit the computer programming.

Example 5.1 {#FPar29}
-----------
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                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$L=\frac{1}{9}$\end{document}$, we choose $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\gamma =0.5$\end{document}$. Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{1}=(x_{1}^{1}, x_{1}^{2}, \ldots, x_{1}^{j}, \ldots)$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$u=(u_{1}, u_{2}, \ldots, u_{j}, \ldots)\in \ell_{2}$\end{document}$ and let the sequences $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ x_{n} \} $\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ y_{n} \} $\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ u _{n} \} $\end{document}$ be generated by ([3.6](#Equ20){ref-type=""}) as follows: $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\textstyle\begin{cases} \textstyle\begin{array}{l l l} u_{n} = T^{F_{1}}_{1} ( I-f_{1} ) ( x_{n}+0.5A^{*} ( T^{F_{2}}_{0.5} ( I-0.5f_{2} ) -I ) Ax_{n} ), \\ y_{n} = ( I-D_{1} ) ( 0.5u_{n}+0.5 ( I-D_{2} ) u _{n} ), \\ x_{n+1} = \frac{1}{2n}u + \frac{7n-4}{12n}x_{n} + \frac{5n-2}{12n} ( y_{n} - ( (\frac{1}{2n^{2}}) ( \sum^{N}_{i=1}( \frac{6}{7^{i}}+\frac{1}{N7^{N}}) ( y_{n}-T_{i}y_{n} ) ) ) ), \end{array}\displaystyle \end{cases} $$\end{document}$$ for all $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$n\geq 1$\end{document}$, where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{n}=(x_{n}^{1}, x_{n}^{2}, \ldots, x_{n}^{j}, \ldots), y_{n}=(y_{n}^{1}, y_{n}^{2}, \ldots, y_{n}^{j}, \ldots)$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$u_{n}=(u_{n}^{1}, u_{n}^{2}, \ldots, u_{n}^{j}, \ldots)$\end{document}$. It easy to see that $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$D_{1}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$D_{2}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T_{i}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$F_{1}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$F_{2}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{1}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{2}$\end{document}$ satisfy Theorem [3.4](#FPar17){ref-type="sec"}. Moreover, we have $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$VI(C,D_{1}) \cap VI(C,D_{2}) \cap \bigcap^{N}_{i=1} F ( T_{i} ) \cap \Omega =\{0\}$\end{document}$, where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\rho =d_{1}=d_{2}=1$\end{document}$. From Theorem [3.4](#FPar17){ref-type="sec"}, we can conclude that the sequences $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ x_{n} \}$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ y_{n} \}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\{ u_{n} \}$\end{document}$ converge strongly to 0.

In Example [5.2](#FPar30){ref-type="sec"}, we give computer programming to support our main result.

Example 5.2 {#FPar30}
-----------

Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$H_{1} = H_{2} = C = Q = \mathbb{R}^{2}$\end{document}$ be the two-dimensional Euclidean space of the real number with an inner product $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\langle \cdot, \cdot \rangle: \mathbb{R}^{2} \times \mathbb{R}^{2} \rightarrow \mathbb{R}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\langle x, y \rangle = x \cdot y = x_{1}y_{1}+x_{2}y_{2}$\end{document}$ where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=(x_{1}, x_{2}) \in \mathbb{R}^{2}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$y=(y_{1}, y_{2}) \in \mathbb{R}^{2}$\end{document}$ and a usual norm $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\Vert \cdot \Vert : \mathbb{R}^{2} \rightarrow \mathbb{R}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\Vert x \Vert = \sqrt{x_{1}^{2}+x _{2}^{2}}$\end{document}$ where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=(x_{1}, x_{2}) \in \mathbb{R}^{2}$\end{document}$. Let the mapping $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$A : \mathbb{R}^{2} \rightarrow \mathbb{R}^{2}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$Ax = (2x_{1}-x_{2}, x_{1}+2x_{2})$\end{document}$ for all $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x=(x_{1}, x_{2}) \in \mathbb{R}^{2}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$A^{*} : \mathbb{R}^{2} \rightarrow \mathbb{R} ^{2}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$A^{*}z = (2z_{1}-z_{2}, 2z_{2}-z_{1})$\end{document}$ for all $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$z=(z_{1}, z_{2}) \in \mathbb{R}^{2}$\end{document}$. Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$D_{1},D_{2} : \mathbb{R} ^{2} \rightarrow \mathbb{R}^{2}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$D_{1}x = ( \frac{x _{1}}{6}, \frac{x_{2}}{6} ) $\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$D_{2}x = ( \frac{x_{1}}{2}, \frac{x_{2}}{3} )$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\forall x = (x_{1}, x_{2}) \in \mathbb{R}^{2}$\end{document}$, respectively. Let the mapping $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T_{i}: \mathbb{R} ^{2} \rightarrow \mathbb{R}^{2}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$T_{i}x = ( \frac{3ix _{1}}{3i+1}, \frac{3ix_{2}}{3i+2}{} )$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\forall x = (x_{1}, x _{2}) \in \mathbb{R}^{2}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$k_{i} = \frac{6}{7^{i}} + \frac{1}{N7^{N}}$\end{document}$ for every $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$i = 1, 2, \ldots, N$\end{document}$. Let the mapping $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$F_{1}, F_{2} : \mathbb{R}^{2}\times \mathbb{R}^{2} \rightarrow \mathbb{R}$\end{document}$ be defined by $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$F_{1}(x, y) = -x^{2}+y^{2},\quad \forall x = (x_{1}, x_{2}), y = (y_{1}, y _{2})\in \mathbb{R}^{2}, $$\end{document}$$ and $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$F_{2}(x, y) = -2x^{2}+xy+y^{2},\quad \forall x = (x_{1}, x_{2}), y = (y _{1}, y_{2})\in \mathbb{R}^{2}. $$\end{document}$$ Let the mapping $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{1}: \mathbb{R}^{2} \rightarrow \mathbb{R}^{2}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{1}x = ( \frac{x_{1}}{5}, \frac{x_{2}}{5} )$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\forall x = (x_{1}, x_{2})\in \mathbb{R}^{2}$\end{document}$ and the mapping $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{2}: \mathbb{R}^{2} \rightarrow \mathbb{R}^{2}$\end{document}$ be defined by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{2}x = ( \frac{x_{1}}{7}, \frac{x_{2}}{7} )$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$\forall x = (x_{1}, x_{2})\in \mathbb{R}^{2}$\end{document}$. Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$r=1$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$s=0.5$\end{document}$, the sequences $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$z_{n}= (z_{n}^{1}, z_{n}^{2})$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$x_{n}=(x_{n}^{1}, x_{n}^{2})$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$u_{n}=(u _{n}^{1}, u_{n}^{2})$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$y=(y_{1}, y_{2})\in \mathbb{R}^{2}$\end{document}$. By the definition of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{1}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$f_{2}$\end{document}$, we get $$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document} $$\begin{aligned} 0 \leq {}& F_{1} ( z_{n},y ) + \bigl\langle f_{1} ( z_{n} ), y-z_{n} \bigr\rangle + \frac{1}{r} \langle y-z_{n}, z_{n}-x_{n} \rangle \\ = {}& - \bigl( z_{n}^{1} \bigr) ^{2}- \bigl( z_{n}^{2} \bigr) ^{2}+ ( y _{1} ) ^{2}+ ( y_{2} ) ^{2}+\frac{1}{5}z_{n}^{1} \bigl( -z _{n}^{1}+y_{1} \bigr) + \frac{1}{5}z_{n}^{2} \bigl( -z_{n}^{2}+y_{2} \bigr) \\ &{}+ \bigl( y_{1}-z_{n}^{1} \bigr) \bigl( z_{n}^{1}-x_{n}^{1} \bigr) + \bigl( y_{2}-z_{n}^{2} \bigr) \bigl( z_{n}^{2}-x_{n}^{2} \bigr) \\ = {}& \biggl( ( y_{1} ) ^{2}+ \biggl( -x_{n}^{1}+ \frac{6}{5}z_{n} ^{1} \biggr) y_{1}+x_{n}^{1}z_{n}^{1}- \frac{11}{5} \bigl( z_{n}^{1} \bigr) ^{2} \biggr) \\ &{}+ \biggl( ( y_{2} ) ^{2}+ \biggl( -x_{n}^{2}+ \frac{6}{5}z_{n} ^{2} \biggr) y_{2}+x_{n}^{2}z_{n}^{2}- \frac{11}{5} \bigl( z_{n}^{2} \bigr) ^{2} \biggr) \\ = {}& G_{1} ( y_{1} ) +G_{2} ( y_{2} ). \end{aligned}$$ \end{document}$$ Let $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G_{1}(y_{1})= ( y_{1} ) ^{2}+ ( -x_{n}^{1}+ \frac{6}{5}z_{n}^{1} ) y_{1}+x_{n}^{1}z_{n}^{1}-\frac{11}{5} ( z_{n}^{1} ) ^{2}$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G_{2}(y_{2})= ( y_{2} ) ^{2}+ ( -x _{n}^{2}+\frac{6}{5}z_{n}^{2} ) y_{2}+x_{n}^{2}z_{n}^{2}- \frac{11}{5} ( z_{n}^{2} ) ^{2}$\end{document}$. $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G_{1}(y_{1})$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G_{2}(y_{2})$\end{document}$ are quadratic functions with coefficients $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$a_{1} =1$\end{document}$, $\documentclass[12pt]{minimal}
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                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$b_{1} = -x_{n}^{1}+\frac{6}{5}z_{n}^{1}$\end{document}$, and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$c_{1} = x_{n}^{1}z _{n}^{1}-\frac{11}{5} ( z_{n}^{1} ) ^{2}$\end{document}$ of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$G_{1}(y_{1})$\end{document}$ and coefficients $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
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Conclusion {#Sec6}
==========

Example [5.1](#FPar29){ref-type="sec"} is an example in infinite dimensional Hilbert space for supporting Theorem [3.4](#FPar17){ref-type="sec"}Table [1](#Tab1){ref-type="table"} and Fig. [1](#Fig1){ref-type="fig"} in Example [5.2](#FPar30){ref-type="sec"} show that the sequences $\documentclass[12pt]{minimal}
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